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The reduction of antimicrobials on dairy farms is a topical issue and confronts
both veterinarians and farmers with major challenges. The aim of this study was to
investigate dairy farmers’ motivation to reduce antimicrobial use on their farms. Factors
influencing dairy farmers’ decision-making regarding dairy cow health were identified
and the role of the veterinarian in these processes was characterized. A customized
structured questionnaire was sent to all participants (n = 59) of an ongoing antimicrobial
reduction project among dairy farmers in the Canton of Fribourg, Switzerland, by
mail. Fifty-eight completed questionnaires were returned and evaluated (response rate
98.3%). The majority of respondents were men (56/58, 96.6%) and farm managers
(55/57, 96.5%) managing their farms as their main occupation (56/57, 98.2%). Using a
5-point-Likert-scale (1 = not a reason, 5 = very important reason), respondents ranked
“My veterinarian is putting pressure on us to use less antimicrobials” (median=2.5,
interquartile range= 1–3) and “Other farmers also reduce antimicrobial use” (2.0, 1–3) as
the least important factors affecting their motivation to reduce the use of antimicrobials
in dairy cows (P < 0.001). Respondents ranked their veterinarian’s opinion (4.0, 4–5)
and their own feelings and knowledge (4.0, 3–4) as the two factors having significantly
more importance on their decisions regarding dairy cow management (P < 0.001). The
farmers indicated they were satisfied with the quality of the consultancy given by their
veterinarians (4.0, 4–5) and with the quality of communication with veterinarians (4.0,
3–4). They indicated that they understood recommendations made by the veterinarian
(4.0, 3.75–4) and also felt understood by the veterinarian (4.0, 3–4). However, only 25.9%
(14/54) indicated they were willing to pay for good quality, farm-adapted consulting
by their veterinarian. Based on these findings, veterinarians play an important role
in influencing Swiss dairy farmers in decision-making concerning animal health and
treatment. However, veterinarians were not viewed by farmers as important motivators
for reducing antimicrobial use. Swiss veterinarians are encouraged to be aware of their
influence on farmers’ decisions and to use that influence to more clearly promote
antimicrobial reduction on dairy farms.
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INTRODUCTION
The reduction of antimicrobial use in veterinary medicine is
important since antimicrobial resistance is a concern for animal
and public health (1). Increasing milk production in dairy cows
is associated with production diseases (e.g., mastitis or metritis)
that increase the use of antimicrobials (2, 3). Antimicrobial
use leads to an increase of multidrug-resistant bacteria, while
at the same time the development of new (non-resistant)
antimicrobials is lacking (4). A restrictive, targeted, and evidence-
based use of antimicrobials is therefore crucial. For this reason,
antimicrobial use has been strictly regulated by law in many
countries. Restriction by law is also recommended by the Food
and Agriculture Organization of the United Nations (FAO) to
enhance the sustainability of policy and technical objectives,
and to clarify the roles and responsibilities of governments
and other stakeholders (5). Veterinarians are obliged to reduce
antimicrobial use, but their prescribing behavior may be
influenced by many different factors (6, 7).
The influence of farmers on veterinarians is also an important
consideration with regard to antimicrobial use. Various socio-
psychological models, for example the theory of planned behavior
or the RESET Mindset model, explain that attitude, knowledge,
and motivation strongly influence human behavior (8–10).
According to the theory of planned behavior, a certain behavior
is determined by the intention to perform this behavior. For
example, the request of farmers for antimicrobial prescriptions is
controlled by their intent to administer the drugs to their animals.
This intention is in turn influenced by various factors, including
behavioral beliefs and normative beliefs (9). Behavioral beliefs are
those in which a positive attitude toward a behavior is more likely
to lead to its implementation. The greater the understanding of
the benefits of a certain behavior, or the greater the motivation to
carry out this behavior, the more positive the attitude toward this
behavior. Normative beliefs reflect the presumed expectation that
persons close to the acting person, such as neighbors or family
members, are executing a certain behavior.
Fischer et al. (11) stated that to understand the decision-
making process, “we need to understand not only farmers”
behavior per se but also the underlying reasons and the context
this behavior occurs in’. Therefore, the attitude toward a certain
behavior as well as social pressure and the knowledge of a person
play important roles in the actual execution of a behavior (8, 12,
13). Jansen et al. (14) showed that if the attitude, knowledge, and
behavior of dairy farmers toward a specific topic was changed
(e.g., improved hygiene during the milking process) udder health
was improved in the long term.
To achieve a behavioral change that leads to new actions
for improving animal health, many factors must be taken into
account, including the technically correct implementation of
an action (15–17). Often, the unsuccessful implementation of
management changes in practice is caused not by demanding
technical aspects of the new management, but by the attitude,
motivation, and knowledge of farmers, or social pressure
from outside (18). For veterinarians to motivate farmers and
successfully encourage or advise them to change a certain
behavior, individual factors must be addressed. Lack of
knowledge and insufficient support can lead to unsuccessful
implementation in practice (19, 20). Notably, economic
advantages such as increased profitability and enhanced job
satisfaction can promote positive attitudes (12).
As many practicing veterinarians have already experienced,
evidence-based strategies for reducing antimicrobial use and
the associated management changes are not as easy to
implement on commercial farms as under well-defined study
conditions. It has been suggested that the motivation of Swiss
dairy farmers plays an important role in their willingness to
implement recommendations made by their veterinarian (21).
This motivation in turn was found to be influenced by the
relationship between the veterinarian and the farmer and by
the support the veterinarian provided to the farmer (22).
There is some evidence that farmers with no intent to adopt
control measures identified their veterinarian as the “preferred
motivator,” whereas for farmers with the intent to adopt control
measures, consumer demand, and financial rewards or penalties
were significant motivators (19). However, it is not easy for
veterinarians to establish a relationship with the farmer that
provides optimal support (23).
In the pig industry, differences in the use of antimicrobial
drugs between countries are caused mainly by differences in
legislation (24–27). However, there is a lack of such comparative
studies in the dairy sector. The motivations and attitudes of
Swiss dairy farmers toward the reduction of antimicrobial use
and the implementation ofmanagement changes aimed at disease
prevention are currently unknown. In contrast to other EU
countries, Switzerland is a highly subsidized agricultural setting
with very high milk quality requirements. Some researchers
hypothesized that the drivers for prescribing antimicrobials in
veterinary medicine were similar to those in human medicine,
including incorrect knowledge and the expectation of the
patient (client) to be prescribed medication (28–31). For Swiss
livestock veterinarians, various extrinsic and intrinsic factors are
important in the decision to use antimicrobials, and veterinarians
play an important role in their use and thus reduction (7).
However, it is also known that communication between farmers
and veterinarians is often challenging (18, 22). For veterinarians
it is important to know how to motivate their farmers in
order to achieve successful changes in dairy cow management
and to support farmers in improving animal health. In this
study we aimed to investigate dairy farmers’ motivation to
reduce antimicrobial use on their farms and identify factors
that influence them in deciding to reduce antimicrobial use by
implementing preventivemeasure. Furthermore, the study aimed
to describe the role of the veterinarian in the above mentioned
areas from the farmers’ point of view.
MATERIALS AND METHODS
Study Population
A survey was conducted of dairy farmers in a subregion of
Switzerland (canton of Fribourg) in December 2018. Fribourg
is one of 26 cantons in Switzerland. It has an above-average
proportion of dairy farms compared to other cantons (7.3%,
1,429 out of the 19,568 Swiss dairy farms) and contributes
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9% of Swiss milk production (total >330,000 kg/year) (32,
33). With its flat, fertile landscapes, in which arable farming
dominates, but also including mountainous regions, the canton
is representative of the topography in Switzerland with regard
to different working and management conditions for farmers.
The study population included all farmers participating in the
ReLait project, a voluntary program through which dairy farms
can improve the health of dairy cows and replacement calves. The
aim of the ReLait project is to reduce the use of antimicrobials
in dairies by implementing evidence-based preventive measures
consisting of management changes, without compromising the
quality of animal products or animal health. The evidence-
based management changes proposed by the ReLait project
can be divided into three health sectors: udder health, uterine
health, and calf health. Management changes within each sector
are grouped into so-called “prevention strategies” to facilitate
selection by farmers. Farmers who participate in the ReLait
project had committed to implementing at least one of 17
suggested sets of management changes over a period of at
least 2 years (January 2018–December 2019). The farmers were
compensated for their participation in the project with CHF
500 (Swiss francs) annually. Furthermore, depending on the
prevention strategies chosen, analyses (e.g., of milk samples) were
also subsidized.
Questionnaire Survey
A customized structured questionnaire was sent to participating
farmers by mail together with a pre-stamped return envelope.
The questionnaire was available in German and French,
respecting the different languages in the study region. The
questionnaire was pre-tested by three farmers not involved in
the project, to check comprehensibility and, if necessary, to
supplement missing response options. After 1 month, a reminder
was sent to all farmers by email. Those who had not returned
the questionnaire by the deadline were called by the project
team and asked to return the completed questionnaire. There
was no incentive for completing the questionnaire apart from the
rewards for participation in the ReLait project described above.
The questionnaire consisted of five sections: Part I.
Demographic data; Part II. Decision-making process of the
farmer; Part III. Motivation for reduction of antimicrobial use;
Part IV. Motivation for selection of prevention strategies; and
Part V. Relationship to their veterinarian. For the current study
13 questions were evaluated (Table 1); other data collected in the
context of the ReLait project were not relevant for the present
study. Together with the questionnaire, a guideline was sent on
how to complete the questionnaire to avoid misunderstandings
or ambiguities.
All questions were asked in a closed form except for name and
age. In some cases, a comment field was provided for entering
free text. At the end of the questionnaire, respondents could write
general comments or clarifications. Questions were followed by a
list of response statements that respondents were asked to rank
on a 5-point Likert scale in which 1 = not a reason (i.e., very
dissatisfied) and 5 = very important reason (i.e., very content).
Use of a 5-point ranking scale allows a statement to be judged
TABLE 1 | Survey questions and ranked responses used in this study.
Part I. Demographic data
Question 1 Name
Question 2 Gender (male, female)
Question 3 Age
Question 4 Position on the farm (farm manager, employee, partner, or relative)
Question 5 How do you manage your farm? (main occupation, secondary
occupation with <50% or ≥50% agriculture and farming)
Question 6 What is your main occupation? (dairy farming, beef/calf fattening,
agriculture, other)
Part II. Decision-making process
Question 7 To make important decisions (concerning management, animal
health etc.) or to obtain important information… [rank each on a
scale from 1 to 5 (1 = not a reason, 5 = very important reason)]
• … the opinion of other farmers is important to me
• … the opinion of my veterinarian is important to me
• … I alone decide according to my feelings and knowledge
• … this is discussed with the family
• … I discuss with my employee
• … I get help from “experts” in this field.
• … I look for newspapers and corresponding articles to
the topic
Question 8 What do you think of organized group meetings or farm visits
together with other farmers? [rank each on a scale from 1 to 5 (1 =
not a reason, 5 = very important reason)]
• I can benefit from these meetings
• I have tried tips from other farmers myself
• I like to take part in such meetings
• I do not like taking part because a lot of time is lost on my own
farm
• For me it is difficult to find out from the different opinions what
is recommendable for me
• I believe everything the other farmers say at these meetings
Part III. Motivation for reduction of antimicrobial use
Question 9 What motivates you to reduce the use of antimicrobials? (Please
give an assessment for each motivation reason) [rank each on a
scale from 1 to 5 (1 = not a reason, 5 = very important reason)]
• I would like to improve myself out of self-motivation
• I would like to reduce costs for drugs
• I have a certain responsibility to consumers
• The news about the antimicrobial resistance problem
motivates me
• Sustainable, healthy production is important to me
• A low use of antimicrobials corresponds to the rural tradition
• A low use of antimicrobials corresponds to my personal idea
of milk production
• I want to improve the image of farmers
• My vet is putting pressure on us to use less antimicrobials
• Other farmers are also trying to reduce antimicrobials, which
motivates me
Part IV. Selection of prevention strategies
Question
10
Why did you decide on the specific prevention strategy “x”? [with
“x” indicating the prevention strategy(ies) selected by the farmer]
[rank each on a scale from 1 to 5 (1 = not a reason, 5 = very
important reason)]
• I have problems in this health sector on my own farm
• I have the highest use of antimicrobials in this health sector on
my farm
• I am interested in trying something new
• I want to approach this management change systematically
and consistently, as I have never been consistent before
• I am hoping for financial savings
(Continued)
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TABLE 1 | Continued
Part V. Relationship with the veterinarian
Question
11
With the quality of consultancy provided by my veterinarian I am in
general: [rank on a scale from 1 to 5 (1 = very dissatisfied, 5 =
very content)]
Question
12
For good quality, farm-adapted consultancy from the
veterinarian…(select one of the statements below)
• …I am willing to pay something in addition to treatments and
drugs
• …I am not willing to pay something; this belongs for me to
the already paid service
Question
13
How do you rate the communication between your veterinarian and
you? [rank each on a scale from 1 to 5 (1 = not a reason, 4 = very
important reason)]
• I feel understood
• I understand his/her criticism and suggestions
as negative (1,2), positive (4,5), or neutral (3). Only question
13 was asked with a 4-point Likert scale so there was not a
neutral answer option, requiring farmers to choose one side
or the other.
Farm Characteristics
Additional data to describe the study population were obtained
from the above-mentioned ReLait project. To determine herd
size, the average of all cows in the quarter October to December
2018 that had calved at least once by the end of December
2018 was calculated. Lactating and dry cows without heifers
were included in the herd size calculation. To obtain data on
the production label and location of each farm, farmers were
interviewed in January–March 2018.
Data Analysis
Statistical analysis was performed with R (Version 3.3.0, Boston,
MA, USA; http://cran.r-project.org). Respondent age and herd
size were reported as mean ± SD and range (minimum-
maximum values). Other demographic data were reported as
the number and percentage of respondents. Likert-like scale
rankings were reported as median and interquartile range (IQR).
Differences in the ranking of different factors were compared
using a Kruskal Wallis test followed by pairwise comparisons
usingWilcoxon-rank-sum test with the Benjamini and Hochberg
correction as post hoc tests. To identify a difference in the
factors motivating strategy selection (outcome variable) between
the different health sectors (independent variable), a generalized
linear mixed model was calculated with the farm ID as a random
effect, as farmers had the possibility to choose several strategies
per health sector.
RESULTS
Of 59 questionnaires sent out, 58 were returned and analyzed
(response rate 98.3%). Not all questionnaires were answered
completely, so the number of respondents for each question
is reported.
Demographic Data
Of the 58 farmers responding, 56 were men (96.6%) and one
was a woman (1.7%); one respondent did not specify gender.
Mean age was 47.7 ± 10.5 years (range 28–62 years). Most
respondents were 50–59 years old (24/55, 43.6%), followed by
30–39 years (13/55, 23.6%), 40–49 years (8/55, 14.6%), 60–69
years (7/55, 12.7%%), and 20–29 years (3/55, 5.5%). The majority
of the respondents were farm managers (55/57, 96.5%); 3.5%
(2/57) were employees or partners or family members of the
farm manager.
All but one respondents managed their farm as their main
occupation (56/57, 98.2%). One (1.8%) farmer managed his farm
as a secondary occupation (≥50% agriculture and farming). On
49 of 51 farms (96.1%) the main occupation was dairy farming.
For two of the 51 farmers (3.9%), growing crops generated the
main income.
The average herd size of farms was 46 ± 20 dairy
cows (range 18–121 cows). Five of 58 farmers (8.6%) were
producing under organic conditions (Bio-Suisse) and 28 of 58
farmers (48.3%) were producing under different labels with
improved animal welfare standards, including IP-Suisse (25/58),
Terrasuisse (1/58), Suisse-Garantie (1/58), and Coop Natura
Farm (1/58). Farms were located in valley regions (22/58,
38.0%), hill regions (18/58, 31.0%) and mountain regions
(18/58, 31.0%).
Decision-Making Process
Farmers ranked the importance of different factors on their
decision-making concerning dairy cow management. The
opinion of the veterinarian (median = 4, interquartile range
(IQR) = 4–5), and the farmer’s own feelings and knowledge
(median = 4, IQR = 3–4) were ranked as significantly more
important in the decision-making of the farmers regarding
dairy cow management than other factors (P < 0.001, Kruskal–
Wallis) (Figure 1). Work colleagues (median = 3, IQR = 2–
4), other experts such as nutritionists (median = 3, IQR =
2–4), and family members (median= 3, IQR = 2–4) were
significantly less important in farmer decision-making than
other factors.
Farmers were asked about the value of organized meetings
and discussion between colleagues and its influence on their
decision-making. Thirty-seven of 55 farmers like the idea
for organized group meetings with their work colleagues
for professional exchange and rated it as important or very
important (median = 4, IQR = 3–5). Most (41/55, 74.5%)
of the farmers ranked the statement “I can benefit from
the meetings” as important or very important (median =
4, IQR = 3.5–5). Furthermore, the majority of respondents
(37/55, 67.3%) indicated that they had implemented tips
received from other farmers during group meetings (median
=4, IQR = 3–4). Time constraint was ranked as less
important of a motivating factor for farmers to attend the
meetings (median = 2, IQR = 1–3). Moreover, farmers
ranked as less important the difficulty of figuring out from
different opinions what would be recommendable for them
(median= 2, IQR= 1–3).
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FIGURE 1 | The importance of factors affecting the decision-making of Swiss dairy farmers in dairy cow management. Farmers (n = 55–58) ranked their response on
a scale from 1 (not a reason) to 5 (a very important reason). The median value of a neutral response is aligned with 0%. The proportions of farmers ranking each factor
as negative/less important (1+2), neutral (3), or positive/more important (4+5) are indicated.
Motivation for Reduction of Antimicrobial
Use
Farmers ranked factors that motivate their reduction of
antimicrobial use. Respondents ranked two factors as
significantly less motivating than the others for reducing
antimicrobial use: pressure from the veterinarian (median =
2.5, IQR = 1–3) and awareness that other farmers are trying to
reduce antimicrobial use (median = 2, IQR = 1–3) (P < 0.001,
Kruskal–Wallis) (Figure 2).
Motivation for Selection of Prevention
Strategies
Farmers ranked motivating factors for selecting a specific
prevention strategy. Two factors were ranked significantly more
positive than other factors: “I want to try something new”
(median = 4, IQR = 3–5) and “I want to reduce my costs”
(median= 4, IQR= 3–5) (P < 0.01, Kruskal–Wallis) (Figure 3).
The factor “trying something new” was ranked as a more
important reason than reducing costs.
The reported importance of a motivator did not differ
significantly based on the health sector for which the farmers
wanted to reduce antimicrobial use with the exception of “I
have the highest use of antimicrobials in this field” (median
= 3, IQR = 2–4), which was a significantly more important
reason for reducing antimicrobial use in maintaining udder
health compared to uterine health (p= 0.04).
Relationship With the Veterinarian
Farmers indicated they were satisfied with the quality of the
consultancy given by their veterinarians (median = 4, IQR =
4–5). They reported that they understood the criticism and
suggestions of the veterinarian (median = 4, IQR = 3.75–4)
and felt their veterinarians understood their concerns (median
= 4, IQR = 3–4). However, only 25.9% (14/54) of the farmers
indicated they were willing to pay for good quality, farm-adapted
consultancy from veterinarians. Seven of 40 (17.5%) respondents
indicated they were not willing to pay extra for this consultancy
as they considered it to be already part of paid veterinary services.
DISCUSSION
In this study we analyzed the responses of a representative cohort
of Swiss dairy farmers regarding the factors and people most
important in their decision making on the farm, with particular
focus on antimicrobial use. Veterinarians were considered a
very important factor and therefore appear to have the most
influence on farmers with regard to decision-making in dairy cow
management. However, veterinarians also were considered as the
least motivating factor for farmers for reducing antimicrobial use
on their farms. We also found that dairy farmers were highly
satisfied with the consultancy provided by veterinarians for
facilitating their decision-making. However, only a few farmers
indicated they would be willing to pay extra for this service.
The results of our study confirm the high importance of
veterinarians and their role on the farm found by other studies
(11, 18, 34, 35). Lam et al. showed that the relationship between
veterinarian and farmer played an important role in motivating
and supporting farmers (22). In addition, we found that the
farmers’ own feelings and knowledge were an important factor
that can influence their own decisions by influencing their
intuition. This intuition has a substantial impact on the intention
to achieve a certain behavior (18). It would be interesting
to investigate further what the intuition of dairy farmers is
based on, and how it may positively influence a situation and
therefore strengthen the intention to implement a behavior. For
example, veterinarians can influence the farmer’s experience and
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FIGURE 2 | The importance of factors motivating Swiss dairy farmers to reduce antimicrobial use. Farmers (n = 58) ranked their response on a scale from 1 (not a
reason) to 5 (a very important reason). The median value of a neutral response is aligned with 0%. The proportions of farmers ranking each factor as negative/less
important (1+2), neutral (3), or positive/more important (4+5) are indicated (AM, antimicrobials).
FIGURE 3 | The importance of factors affecting the selection of prevention strategies by Swiss dairy farmers on their farm. Farmers (n = 58) ranked their response on
a scale from 1 (not a reason) to 5 (a very important reason). The median value of a neutral response is aligned with 0%. The proportions of farmers ranking each factor
as negative/less important (1+2), neutral (3), or positive/more important (4+5) are indicated (AM, antimicrobials).
knowledge and therefore their attitude and feelings, potentially
influencing them to call the veterinarian for consultancy earlier
in the future. Such positive influences would help to make
the implementation of management changes more successful
in practice.
Knowledge acquisition for decision-making via media such
as newspapers or scientific journals, was rarely reported as an
important reason to make decisions in herd management or
antimicrobial use in this study. Due to the relatively high average
age of respondents of almost 50 years, the question arises whether
the survey might have underestimated the influence of media
such as the internet or social media. Younger farmers might
consult online search engines to expand their knowledge. In
such situations, the danger of misinformation is high, making it
crucial for veterinarians to promote high-quality, evidence-based
information on antimicrobial use and consultancy.
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Farmer responses were mostly neutral or negative with regard
to the role of social pressure from family, colleagues or other
consultants in decision-making. This suggests that the subjective
norm described by the theory of planned behavior has only a
minor influence on the intentions of dairy farmers. This finding
is in line with the results of a survey of grain farmers and their
decision regarding organic or non-organic production (36). In
that study farmers were interested in the opinion of individuals
within their social environment but did not allow themselves to
be pressured by the social environment to make a decision. There
is also evidence showing the opposite effect: one of the strongest
drivers for livestock farmers to reduce antimicrobial use is the
belief that their social and advisory network would approve of
them to do so (35).
There are several possible reasons for the low importance
attributed by farmers to the role of veterinarians on their
motivation to reduce antimicrobial use. First, in Switzerland
the change from individual animal medicine to herd-health
management and thus toward prevention rather than treatment
has been very slow, and veterinarians are often called to a
farm only for emergencies (37). Second, in Switzerland only
veterinarians are allowed to prescribe and sell antimicrobials,
so a significant amount of their revenue is made from drug
sales. Under these circumstances, it may be understandable that
veterinarians do not push hard to reduce antimicrobial use or
increase veterinary consultancy. It also has been reported that
veterinarians do not feel motivated by farmers to reduce the use
of antimicrobials (37). Independent of the reason for different
perceptions, veterinarians, as experts of animal health, should
be aware of their responsibility and their potential influence on
farmers inmaking decisions, using antimicrobials, and ultimately
helping prevent antimicrobial resistance. Based on our results,
there is considerable room for improvement for veterinarians to
serve as motivating sources with regard to reducing antimicrobial
use on dairy farms.
The ongoing international trend from individual animal
medicine toward preventive medicine in food animals is
driven by several important factors, including legal regulations,
structural change in agriculture, financial pressure, and the
demands of consumers and the public (38). The strong upswing
in herd-health management in recent years has been due mainly
to increasing legal restrictions on the use of antimicrobials;
increasing farm sizes and the subsequent decrease in time
available to farmers to observe individual animals; and an
increasing desire by consumers for improvements in animal
welfare and animal health (38, 39). These trends have shifted the
veterinary profession more toward consultancy on herd-health
management. According to Swiss veterinarians, it is difficult
to charge for the increasing consultancy service, although a
substantial proportion of working time is allocated to it (37).
As shown in the current study, farmers are unknowingly using
veterinary services extensively without explicitly being charged
for them. For this reason, it is surprising that∼75% of the farmers
surveyed were not willing to pay for veterinary consultancy. This
may indicate ineffective communication between veterinarians
and farmers, where clarifying discussions about paid service are
often lacking. Veterinarian communication with farmers that
clarifies the benefit of good quality, farm-adapted consultancy,
and the value it offers that is worth paying for, could be
improved. In Switzerland, the cost of consultancy time often
is included in other veterinary services or fees (e.g., as part of
milk analysis costs) (37). Lack of transparency in veterinary fees
can lead to an unclear situation for farmers who may not be
aware that consultancy was provided. Veterinarians have been
encouraged to take the initiative to show farmers that there is
a need for consultancy to improve their management (22). At
the same time, the quality of veterinary consultancy services
should stand out from that of others, such as feed consultants,
so farmers recognize and are more willing to pay for the
added value.
Economic factors were reported to be an important reason
for deciding in which health sector farmers want to reduce
antimicrobial use. An economically efficient strategy was a
stronger reason for farmers to change their management than
simply the aim to improve the health situation on their farm,
consistent with findings from other studies (12). However, we
assume that financial benefits only help to a certain extent to
motivate farmer’s behavior.
The study population was small, however, the response rate
was very high, likely because of the above-average motivation
of farmers taking part voluntarily in the ReLait project. We
can assume that the participation of farmers with above-average
motivation has a major impact on the evaluation of motivation
regarding the choice of prevention strategies, but not on the
assessment of the role of the veterinarian, the factors influencing
the decision-making process, or the motivators that trigger a
reduction in antimicrobial use.
By including different farms regardless of herd size, label
production, and other farm characteristics, it was assumed that
the dairy farmer population was representative of the population
in the canton of Fribourg and in Switzerland. The herd size
of the farms surveyed was above the Swiss average (22 cows
per farm in 2018) (40). It is not clear how this fact may have
affected the results of the study. On one hand, it is possible that
larger farms have a better relationship with their veterinarian
and that veterinarians have a greater influence on farmers,
since they have more animals and receive more frequent visits
from the veterinarian. On the other hand, the frequency of
veterinary visits depends more on the health status of individual
animals than on herd size. It can also be argued that larger
farms are more professionally managed and therefore more
independent from veterinary support for routine procedures
such as calf debudding, cow insemination, and obstetrics.
Farmers with larger herds may be more economically driven
than farmers with small herds who often have a secondary
income source. Therefore, farmers with dairy farming as their
main occupation are more motivated to reduce antimicrobial
use because of costs and because they anticipate possible future
restrictions (35). Because the farms participating in the study
were larger than the Swiss average, we do not believe that
herd size biased the results of this study. However, because
respondents were primarily professional farmers, the results
may not be generalizable to all other farmers. The proportion
of farms producing under organic conditions in this study
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(8.5%), was comparable to that observed within the canton
of Fribourg (6.3%) and of Switzerland as a whole (7.6%) (32,
41). Finally, the landscape zones of farms in this study also
were representative of the canton and the country (42). This is
important as the prevalence of clinical mastitis—and thus the use
of antimicrobials—can vary between farms in different landscape
regions in Switzerland (43).
CONCLUSIONS
In this study we showed the importance of the veterinarian’s
role in Swiss dairy farmers’ motivation and decision-making
with regard to herd management and antimicrobial use. Farmers
and veterinarians alike should be aware of the importance
of this relationship and use it to their advantage. Without
mutual motivation, it is difficult to work toward a reduction in
antimicrobial use. How veterinarians can better motivate farmers
to reduce antimicrobial use should be investigated in future
studies. We encourage veterinarians to more clearly define the
quality and unique contribution of their consultancy from that of
other service providers so farmers recognize the added value and
are willing to pay for it.
DATA AVAILABILITY STATEMENT
The dataset used in this study can be found in the Appendix 1
(Supplementary Material). Demographic data (due to privacy
issues) and answers of questions not analyzed in this study are
not included in the dataset.
ETHICS STATEMENT
According to the Cantonal Ethics Committee for Research, there
is no obligation to obtain a license for the questionnaire study
presented here [written confirmation with the reference number
(BASEC No.) Req-2018-00020]. The reason for this is that the
project does not fall under the Human Research Act. For the
present study, only farmers participating in this ReLait project
(approved by the Federal Office for Agriculture) were interviewed
and no ethically reprehensible data were collected.
AUTHOR CONTRIBUTIONS
MG,MB, and SD contributed to the conception and design of the
study. MG and MB performed the data collection. MG and SD
performed the statistical analysis. MG, MB, and SD interpreted
the study results. MG wrote the first draft of the manuscript. All
authors contributed to manuscript revision, read, and approved
the submitted version.
FUNDING
This study was funded by the Federal Office for Agriculture, the
Federal Office for Food Safety and Veterinary Affairs and the
Canton of Fribourg.
ACKNOWLEDGMENTS
The authors would like to thank all participating farmers
who took the time to fill in the questionnaire evaluated
here and who are participants in the ReLait project. Many
thanks also to the Agricultural Institute in Grangeneuve (IAG)
for their administrative support in sending the questionnaire.
Furthermore, the authors would also like to thank Dr. Sandra
Contzen from the School of Agricultural, Forest and Food
Sciences (HAFL) in Zollikofen for her support in preparing the
questionnaire. Finally, the authors would also like to thank the
farmers who made themselves available to test the questionnaire
before it was used.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fvets.
2020.00565/full#supplementary-material
Appendix 1 | Shortened data set (without demographic data) as Excel table.
REFERENCES
1. WHO. Global Strategy for Containment of Antimicrobial Resistance.
(2001). Available online at: https://www.who.int/drugresistance/WHO_
Global_Strategy_English.pdf (accessed March 18, 2020).
2. Goshen T, Shpigel NY. Evaluation of intrauterine antibiotic treatment of
clinical metritis and retained fetal membranes in dairy cows. Theriogenology.
(2006) 66:2210–8. doi: 10.1016/j.theriogenology.2006.07.017
3. O’Reilly KM, Green MJ, Peeler EJ, Fitzpatrick JL, Green LE. Investigation
of risk factors for clinical mastitis in British dairy herds with bulk milk
somatic cell counts less than 150,000 cells/ml. Vet Rec. (2006) 158:649–
53. doi: 10.1136/vr.158.19.649
4. ECDC, EMEA. The Bacterial Challenge: Time to React. Stockholm: European
Centre for Disease Prevention and Control (2009).
5. Food and Agricultur Organization of the United Nations. Legislation. (2020).
Available online at: http://www.fao.org/antimicrobial-resistance/key-sectors/
legislation/en/ (accessed March 18, 2020).
6. Coyne LA, Latham SM, Williams NJ, Dawson S, Donald IJ, Pearson RB,
et al. Understanding the culture of antimicrobial prescribing in agriculture:
a qualitative study of UK pig veterinary surgeons. J Antimicrob Chemother.
(2016) 71:3300–12. doi: 10.1093/jac/dkw300
7. Pucken VB, Schüpbach-Regula G, Gerber M, Salis Gross C, Bodmer
M. Veterinary peer study groups as a method of continuous
education—A new approach to identify and address factors
associated with antimicrobial prescribing. PLoS ONE. (2019)
14:e0222497. doi: 10.1371/journal.pone.0222497
8. Garforth C. Livestock keepers’ reasons for doing and not doing things which
governments, vets and scientists would like them to do. Zoonoses Public
Health. (2015) 62:29–38. doi: 10.1111/zph.12189
9. Ajzen I. The theory of planned behavior. Organ Behav Hum
Decis Process. (1991) 50:179–211. doi: 10.1016/0749-5978(91)
90020-T
10. Lam TJGM, Jansen J, Wessels RJ. The RESET mindset model applied on
decreasing antibiotic usage in dairy cattle in the Netherlands. Ir Vet J. (2017)
70:5. doi: 10.1186/s13620-017-0085-x
11. Fischer K, Sjöström K, Stiernström A, Emanuelson U. Dairy farmers’
perspectives on antibiotic use: a qualitative study. J Dairy Sci. (2019) 102:2724–
37. doi: 10.3168/jds.2018-15015
Frontiers in Veterinary Science | www.frontiersin.org 8 August 2020 | Volume 7 | Article 565
Gerber et al. Decision-Making of Swiss Dairy Farmers
12. Vasquez AK, Foditsch C, Dulièpre SAC, Siler JD, Just DR, Warnick
LD, et al. Understanding the effect of producers’ attitudes, perceived
norms, and perceived behavioral control on intentions to use
antimicrobials prudently on New York dairy farms. PLoS ONE. (2019)
14:e0222442. doi: 10.1371/journal.pone.0222442
13. Ozturk Y, Celik S, Sahin E, Acik MN, Cetinkaya B. Assessment of farmers’
knowledge, attitudes and practices on antibiotics and antimicrobial resistance.
Animals. (2019) 9:653. doi: 10.3390/ani9090653
14. Jansen J, van Schaik G, Renes RJ, Lam TJGM. The effect of a national
mastitis control program on the attitudes, knowledge, and behavior of
farmers in the Netherlands. J Dairy Sci. (2010) 93:5737–47. doi: 10.3168/jds.
2010-3318
15. Burton RJF, Peoples S, Cooper MH. Building ‘cowshed cultures’: a cultural
perspective on the promotion of stockmanship and animal welfare on dairy
farms. J Rural Stud. (2012) 28:174–87. doi: 10.1016/j.jrurstud.2011.12.003
16. Hamilton L. Bridging the divide between theory and practice: taking a co-
productive approach to vet-farmer relationships. Food Ethics. (2018) 1:221–
33. doi: 10.1007/s41055-017-0011-7
17. van den Borne BHP, Jansen J, Lam TJGM, Van Schaik G. Associations
between the decrease in bovine clinical mastitis and changes in dairy farmers’
attitude, knowledge, and behavior in the Netherlands. Res Vet Sci. (2014)
97:226–9. doi: 10.1016/j.rvsc.2014.06.017
18. Jansen J, Lam TJGM. The role of communication in improving
udder health. Vet Clin North Am Food Anim Pract. (2012)
28:363–79. doi: 10.1016/j.cvfa.2012.03.003
19. Ellis-Iversen J, Cook AJC,Watson E, Nielen M, Larkin L, Wooldridge M, et al.
Perceptions, circumstances and motivators that influence implementation of
zoonotic control programs on cattle farms. Prev Vet Med. (2010) 93:276–
85. doi: 10.1016/j.prevetmed.2009.11.005
20. Shehu Z, Akintoye A. Major challenges to the successful
implementation and practice of programme management in the
construction environment: a critical analysis. Int J Proj Manag. (2010)
28:26–39. doi: 10.1016/j.ijproman.2009.02.004
21. Tschopp A, Reist M, Kaufmann T, Bodmer M, Kretzschmar L, Heiniger
D, et al. A multiarm randomized field trial evaluating strategies for udder
health improvement in Swiss dairy herds. J Dairy Sci. (2015) 98:840–
60. doi: 10.3168/jds.2014-8053
22. Lam T, Jansen J, van den Borne B, Renes R, Hogeveen H. What
veterinarians need to know about communication to optimise their role
as advisors on udder health in dairy herds. N Z Vet J. (2011) 59:8–
15. doi: 10.1080/00480169.2011.547163
23. Higgins HM, Golding SE, Mouncey J, Nanjiani I, Cook AJC. Understanding
veterinarians’ prescribing decisions on antibiotic dry cow therapy. J Dairy Sci.
(2017) doi: 10.3168/jds.2016-11923
24. Grave K, Torren-Edo J, Mackay D. Comparison of the sales of veterinary
antibacterial agents between 10 European countries. J Antimicrob Chemother.
(2010) 65:2037–40. doi: 10.1093/jac/dkq247
25. De Briyne N, Atkinson J, Borriello SP, Pokludov L. Antibiotics
used most commonly to treat animals in Europe. Vet Rec. (2014)
175:325. doi: 10.1136/vr.102462
26. Rushton J, Ferreira JP, Stärk K, Rushton J, Ferreira JP, Stärk KDC.
Antimicrobial Resistance the Use of Antimicrobials in the Livestock Sector. Paris:
OECD Food, Agriculture and Fisheries Papers (2014).
27. Visschers VHM, Backhans A, Collineau L, Iten D, Loesken S, Postma M,
et al. Perceptions of antimicrobial usage, antimicrobial resistance and policy
measures to reduce antimicrobial usage in convenient samples of Belgian,
French, German, Swedish and Swiss pig farmers. Prev Vet Med. (2015)
119:10–20. doi: 10.1016/j.prevetmed.2015.01.018
28. Britten N, Ukoumunne O. The influence of patients’ hopes
of receiving a prescription on doctors’ perceptions and the
decision to prescribe: a questionnaire survey. BMJ. (1997)
315:1506–10. doi: 10.1136/bmj.315.7121.1506
29. Cockburn J, Pit S. Prescribing behaviour in clinical practice: patients’
expectations and doctors’ perceptions of patients’ expectations a
questionnaire study. BMJ. (1997) 315:520–3. doi: 10.1136/bmj.315.
7107.520
30. Cho HJ, Hong SJ, Park S. Knowledge and beliefs of primary care physicians,
pharmacists, and parents on antibiotic use for the pediatric common cold. Soc
Sci Med. (2004) 58:623–9. doi: 10.1016/S0277-9536(03)00231-4
31. Kramer T, Jansen LE, Lipman LJA, Smit LAM, Heederik DJJ, Dorado-García
A. Farmers’ knowledge and expectations of antimicrobial use and resistance
are strongly related to usage in Dutch livestock sectors. Prev Vet Med. (2017)
147:142–8. doi: 10.1016/j.prevetmed.2017.08.023
32. Castella SD. Direktion der Institutionen und der Land- und Forstwirtschaft
ILFD. Landwirtschaftsbericht 2019 (2019). Available online at: https://www.fr.
ch/sites/default/files/2020-01/RAQ_2019_de.pdf (accessed March 18, 2020).
33. Schweizer Milchproduzenten SMP. Geschäftsbericht 2018. (2018).
Available online at: https://api.swissmilk.ch/wp-content/uploads/2019/
05/geschaeftsbericht-smp-2018-de.pdf (accessed March 18, 2020).
34. Fisher R. ‘A gentleman’s handshake’: the role of social capital and trust
in transforming information into usable knowledge. J Rural Stud. (2013)
31:13–22. doi: 10.1016/j.jrurstud.2013.02.006
35. Jones PJ, Marier EA, Tranter RB, Wu G, Watson E, Teale CJ.
Factors affecting dairy farmers’ attitudes towards antimicrobial
medicine usage in cattle in England and Wales. Prev Vet Med. (2015)
121:30–40. doi: 10.1016/j.prevetmed.2015.05.010
36. Hall K, Rhoades E. Influence of subjective norms and communication
preferences on grain farmers’ attitudes toward organic and non-organic
farming. J Appl Commun. (2010) 94:51–64. doi: 10.4148/1051-0834.1192
37. Gerber M, Dürr S, Bodmer M. Survey among livestock veterinarians from
the canton of fribourg investigating the topics of herd-health management,
counselling and the use of antimicrobial drugs. Schweiz Arch Tierheilkd. (2020)
162:23–36. doi: 10.17236/sat00240
38. de Kruif A, Mansfeld R, Hoedemaker M. Tierärztliche Bestandesbetreuung
Beim Milchrind, 3rd Auflage. Stuttgart: Enke Verlag (2014).
39. Derks M, van Werven T, Hogeveen H, Kremer WDJ. Veterinary herd
health management programs on dairy farms in the Netherlands: use,
execution, and relations to farmer characteristics. J Dairy Sci. (2013) 96:1623–
37. doi: 10.3168/jds.2012-6106
40. Federal Statistical Office. Landwirtschaftliche Strukturerhebung 2018. (2019)
Available online at: https://www.bfs.admin.ch/bfs/de/home/aktuell/neue-
veroeffentlichungen.assetdetail.8467547.html (accessed May 13, 2020).
41. Schweizer K. Biomilch. Bio Suisse. (2020). Avaliable online at: https://www.
bioaktuell.ch/markt/biomarkt/milch.html (accessed May 13, 2020).
42. Federal Statistical Office. Taschenstatistik Schweiz 2018. (2018). Avaliable
online at: https://www.bfs.admin.ch/bfs/de/home/statistiken/kataloge-
datenbanken/publikationen.assetdetail.5287762.html (accessed May 13,
2020).
43. Gordon PF, van den Borne BHP, Reist M, Kohler S, Doherr MG.
Questionnaire-based study to assess the association between management
practices and mastitis within tie-stall and free-stall dairy housing systems in
switzerland. BMC Vet Res. (2013) 9:200. doi: 10.1186/1746-6148-9-200
Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.
Copyright © 2020 Gerber, Dürr and Bodmer. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with these
terms.
Frontiers in Veterinary Science | www.frontiersin.org 9 August 2020 | Volume 7 | Article 565
